suMMARY Biopsies of apparently normal skin were obtained from 30 unselected patients with systemic lupus erythematosus. The immunoglobulin class distribution of the immune deposits at the dermal-epidermal junction was determined in order to assess associated disease patterns and to investigate the possibility that the immunoglobulin classes in the skin were an indication of the classes of serum anti-native DNA antibodies. Biopsy specimens containing IgG deposits were obtained from 10 patients with more active disease and a greater incidence of glomerulonephritis than those patients with only IgM deposits or negative biopsies. However, in this unselected group of patients the immunoglobulin class of the immune deposits did not necessarily indicate the class of serum anti-native DNA antibodies. Therefore biopsy of clinically uninvolved skin will not always identify SLE patients with an immunological restriction to IgM antibody production.
Several studies have described the presence of immune deposits at the dermal-epidermal junction of uninvolved skin in systemic lupus erythematosus (SLE) (Kay and Tuffanelli, 1969; Burnham and Fine, 1971; Grossman et al., 1974) . Identical deposits appear in the F, hybrid of New Zealand Black-and White mice (NZB/W), which spontaneously develops pathological and serological abnormalities similar to human SLE (Gilliam et al., 1975) . It has been suggested that immunoglobulin deposition at the basement membrane (BM) of apparently normal skin in SLE is especially frequent in patients with active renal disease (Kay and Tuffanelli, 1969; Gilliam et al., 1974; Dantzig et al., 1975) . Other workers, however, have failed to observe such an association (Caperton et al., 1972; Wertheimer and Barland, 1976 ).
More recently Pennebaker et al. (1977) suggested that the immunoglobulins (Ig) class distribution of the skin BM immune deposits reflected the classes of the serum antibodies to native DNA (nDNA). Some patients, it was proposed, were immunoAccepted for publication 16 August 1978. Correspondence to Dr B. Bresnihan, Department of Rheumatology, St Vincent's Hospital, Elm Park, Dublin 4, Ireland. logically restricted to IgM antibody production and developed less severe disease than those who had IgG anti-nDNA antibodies in both serum and skin. These suggestions were in agreement with observations made in NZB/W mice, where a sequential and ordered transition from the production of 1gM to IgG anti-nDNA and anti-RNA antibodies has been observed (Papoian et al., 1977) . In addition the milder disease of male NZB/W mice was associated with a relatively late switch from predominantly IgM to IgG antibody formation, a phenomenon which may be directly or indirectly influenced by several factors, such as thymic (Roubinian et al., 1977a) and hormonal modulation (Roubinian et al., 1977b) .
In the present study biopsies were obtained from clinically uninvolved skin of 30 successive patients with SLE in order to examine whether the class distribution of immune deposits in unselected cases indicated the Ig class of serum anti-nDNA antibodies and to determine also whether those patients with isolated IgM skin BM deposits had milder disease.
Patients and methods
Thirty successive patients admitted to hospital with SLE were investigated. All fulfilled the preliminary criteria for the classification of SLE according to Cohen et al. (1971) , and in addition 29 of the patients were known to have had anti-DNA antibodies by the Farr assay (Pincus et al., 1969 Fig. 1 shows that the disease activity score was significantly higher in those patients with IgG deposition (0-1) than in those with only 1gM (3 -1) or with negative biopsies (3 -4), P <0-01. contained IgM antibodies. Table 3 shows that 5 patients with IgG and IgM in the skin BM had detectable levels of anti-nDNA antibodies. In all 5 IgG antibodies were predominantly present; IgM antibodies were present in 2 but detectable only in undiluted sera. Four of the 7 patients with IgM deposits only in the skin BM had detectable levels of anti-nDNA antibodies. However, in only 1 serum (SR) was IgM antibody present in a titre which was greater than IgG, and TgM antibodies were undetectable in 2 sera. Four sera from patients with negative skin biopsies contained IgG anti-nDNA antibodies. Thus, no correlation was observed between Ig class of skin BM deposits and class of anti-nDNA antibodies. In particular, the identification of patients with isolated IgM skin BM deposits did not allow recognition of those patients whose serum anti-nDNA antibodies were restricted to the IgM class.
To confirm these observations 2 sera from patients with only IgM deposition in skin BM were selected for separation into IgG and IgM fractions. The results suggested that the DNA-BA of both sera was present predominantly in the IgG fractions. Thus, 70% and 63 % respectively of the DNA-BA of each serum appeared to be in the IgG fraction (Table 4) . 
Discussion
The observations reported here suggest that the Ig classes in skin BM distinguish between patients with the more severe and milder forms of SLE. Thus, patients with IgG deposits were clinically more active than patients with IgM deposits only. This was demonstrated by their higher disease activity score and by their apparently greater steroid requirements. Furthermore, of the 6 patients thought to have active nephritis 5 had IgG deposits in the skin BM. The overall low incidence of nephritis may reflect differences between methods of patient selection in this and other studies. Almost all the patients in this study were European and only 3 were blacks from the West Indies. The relative infrequency of nephritis may also be misleading, as the results refer to a single episode of each patient's illness and not to any previous abnormalities.
No correlation was observed between the distribution of Ig classes in skin BM and classes of serum anti-nDNA antibodies. Thus, 5 patients with IgG and IgM in the skin BM had easily detectable serum IgG anti-nDNA antibodies, while IgM antibodies were either undetectable or were detectable only when undiluted serum was employed. Four other patients had IgM only in the skin BM. The sera from each of these patients had IgG anti-nDNA antibodies, whereas only 2 had IgM antibodies. In both of these sera the concentration of IgM antinDNA antibodies was similar to the concentration of IgG antibodies. Thus, the 2 patients with both isolated IgM skin BM deposition and high titre IgM anti-nDNA antibodies also had high titre IgG antibodies. The validity of these observations was further established by fractionating the sera into IgG and 1gM components. In each, DNA-BA was present in both fractions and was maximally present in the IgG fraction.
The absence of a correlation between the Ig classes in skin and serum is in contrast to the observations of Pennebaker et al. (1977) and suggests that a proportion of the immunoglobulins in the skin BM may not be anti-nDNA antibody. It is possible that antibodies to nDNA may be restricted to the IgM class in some patients, but the suggestion that the Ig in the skin BM represents either exclusively or predominantly anti-nDNA antibodies remains unproved. The patients included in this study differ from those studies by Pennebaker et al. (1977) , as they represent a randomly selected group of patients with SLE, whose disease activity and anti-nDNA antibody levels ranged widely. Twenty-two were receiving corticosteroids. In contrast, the patients studied by Pennebaker et al. (1977) were selected on the basis of their having both serum anti-nDNA antibodies and positive skin BM immunofluorescence and only 11 of 36 were receiving corticosteroids at the time of study. Thus a number of factors, such as intensity of disease and duration of therapy, might explain the different observations in the two studies.
It is unlikely that the lack of a correlation between the classes of skin BM Ig and anti-nDNA antibodies is the result of the technique used to characterise the antibodies. The value of using Crithidia as a substrate for detecting anti-nDNA antibodies has been established (Aarden et al., 1975; Slater et al., 1976; Crowe and Kushner, 1977; David et al., 1977) . As the kinetoplast of this organism consists almost exclusively of nDNA (Steinert, 1965) 
